Introduction:
Immense volumes of radioactive waste were generated from the production of 46,000 nuclear weapons in the United States between 1945 and 1986. This is a period when national security priorities often surmounted concerns over the environment. Most wastes included mixtures of inorganic and organic contaminants such as radionuclides, heavy metals, and solvents, which were disposed directly to the ground or stored in subterranean tanks at 120 sites across the United States. Low levels of widespread contamination originating from waste sites have contaminated over 40 million cubic meters of surface and subsurface soils and over 1 trillion liters of groundwater. As a result of the chemical reprocessing of 110,000 tons of nuclear fuel at the Hanford Site, near Richland, Washington, 55 million gallons of radioactive waste were produced at nine reactors and stored in 177 single-shell underground tanks. These tanks have been used since 1943, but had a design-life of only 10-20 years, and leaks were confirmed in 1961. The amount and distribution of waste leakage from the Hanford tanks is unknown, but current estimates range from 0.6 to 1.0 million gallons. The wastes leaked from these tanks have been migrating into the surrounding soils and vadose sediments for decades. The most common contaminants at DOE sites, including the Hanford Site, that have been found in ground and groundwaters include the radionuclides uranium and technetium, the heavy metals chromium and mercury, and a variety of toxic chlorinated hydrocarbons. o C, of which there are many examples. Our annotation of the D. radiodurans genome has been an important guide throughout this project period and continues to be a source of inspiration in the development of new genetic technologies dedicated to this bacterium. For example, our genome analyses have enabled us to achieve engineering goals that were unattainable in our first NABIR project period (1997) (1998) (1999) (2000) , where uncertainties relating to its metabolic configuration prevented efforts to expand its metabolic capabilities. As just one example, we showed that D. radiodurans has a functioning tricarboxylic acid (TCA) cycle glyoxylate bypass which could be integrated with toluene oxidation. And, we successfully engineered D. radiodurans to derive carbon and energy from complete toluene mineralization and showed that toluene oxidation can be coupled to cellular biosynthesis, survival, as well as its native and engineered metal reducing capabilities. In collaboration with ORNL, we have also constructed a whole genome microarray for D. radiodurans covering ~94% of its predicted genes and have successfully used the array to examine the response of cells to radiation and other DOE relevant conditions. Similarly, we have used high throughput proteomic approaches to examine how D. radiodurans responds to a variety of stress conditions. These studies have validated our annotation and are facilitating analysis of its metabolism, resistance, and metal reduction pathways.
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